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1. An airfoil is a two-dimensional wing section that generates lift in an aircraft. Airfoils come in many geometries, but they are all described by the same features. 

2. The leading edge is the point at the front of the airfoil with maximum curvature, and similarly, the trailing edge is the point of maximum curvature at the back of the airfoil.

3. The chord line is a straight line connecting the leading and trailing edges. The chord length, c, is the length of this chord line, and is used to describe the dimensions in other directions as percentages of the chord length.  

4. Here we will focus on the Clark Y-14 airfoil, which has a thickness of 14 percent chord length, and is flat on the lower surface from 30 percent chord back to the trailing edge.

5. At various angles of attack, the airfoil generates lower pressures on the upper surface and higher pressures on the bottom surface with respect to the approaching air pressure.

6. According to Bernoulli’s principle, this pressure difference results in a velocity difference, where the lower-pressure region on the upper surface has a higher velocity than the higher-pressure region on the lower surface. 

7. If the shear forces parallel to the surface of the airfoil are neglected, then the total pressure force is what generates lift. 

8. We can calculate the pressure coefficient, Cp, for an arbitrary point on the airfoil using this relationship. The pressure coefficient is a non-dimensional number, which describes the relative pressures throughout a flow field. 

9. P is the absolute pressure, P-infinity is the free stream pressure, and rho-infinity and V-infinity are the free stream density and velocity respectively. 

10. Except for the leading-edge locations, the pressure-force directions determined by Cp, uniformly point upward, in approximately the same direction as lift.   

11. Thus, we can calculate a non-dimensional lift coefficient, CL, which relates generated lift to the fluid flow around the object using this relationship.  Here, c is the chord length and x is the horizontal coordinate position with zero as the leading edge. 

12. In this experiment, we will measure the pressure distribution along the surface of an airfoil, which has 19 pressure taps on its surface. [1] Each of the pressure readings are measured using a liquid manometer. [2] You will analyze the pressure distribution and lift on the airfoil when subjected to air flow at various angles of attack. [3] 
1. Use shot: 1.1.2 (Talent holds airfoil and rotates it to show pressure ports)
2. Use shot: 1.1.4 (Manometer with colored oil)
3. Use shot: 1.2.2 and 1.3.2 (Talent installs airfoil in wind tunnel)
Learning Objectives: 
In this section, we list 5 important questions (eg, What is transformation?) that the students should be able to answer at the end of each lab. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 



Take-Homes: 
In this section, we list 5 important take-home messages from the lab. Usually, these are answers to the 5 questions in learning objectives. Complete this after the finalization of the script and storyboard. Do NOT worry about filling in this box in your first version. 










